Diacylglycerol acyltransferase 2 of Mortierella alpina with specificity on long-chain polyunsaturated fatty acids: A potential tool for reconstituting lipids with nutritional value.
Based on available genome sequences and bioinformatics tools, we searched for an uncharacterized open reading frame of Mortierella alpina (MaDGAT2) using diacylglycerol acyltransferase sequence (fungal DGAT type 2B) as a query. Functional characterization of the identified native and codon-optimized M. alpina genes were then performed by heterologous expression in Saccharomyces cerevisiae strain defective in synthesis of neutral lipid (NL). Lipid analysis of the yeast tranformant carrying MaDGAT2 showed that the NL biosynthesis and lipid particle formation were restored by the gene complementation. Substrate specificity study of the fungal enzyme by fatty acid supplementation in the transformant cultures showed that it had a broad specificity on saturated and unsaturated fatty acid substrates for esterification into triacylglycerol (TAG). The n-6 polyunsaturated fatty acids (PUFAs) with 18 and 20 carbon atoms, including linoleic acid, γ-linolenic acid, dihomo γ-linolenic and arachidonic acid could be incorporated into TAG fraction in the yeast cells. Interestingly, among n-3 PUFAs tested, the MaDGAT2 enzyme preferred eicosapentaenoic acid (EPA) substrate as its highly proportional constituent found in TAG fraction. This study provides a potential genetic tool for reconstituting oils rich in long-chain PUFAs with nutritional value.